The fate of indigenous microbiota, starter cultures, Escherichia coli, Listeria innocua and Staphylococcus aureus in Danish raw milk and cheeses determined by pyrosequencing and quantitative real time (qRT)-PCR.
The purpose of this work was to study the bacterial communities in raw milk and in Danish raw milk cheeses using pyrosequencing of tagged amplicons of the V3 and V4 regions of the 16S rDNA and cDNA. Furthermore, the effects of acidification and ripening starter cultures, cooking temperatures and rate of acidification on survival of added Escherichia coli, Listeria innocua and Staphylococcus aureus in cheeses at different stages of ripening were studied by pyrosequencing and quantitative real time (qRT)-PCR. A high diversity of bacterial species was detected in raw milk. Lactococcus lactis, Streptococcus thermophilus, Lactobacillus casei and Lactobacillus rhamnosus were the main bacteria detected in raw milk and cheeses. Bacteria belonging to the genera Brevibacterium, Staphylococcus, Escherichia, Weissella, Leuconostoc, Pediococcus were also detected in both 16S rDNA and cDNA obtained from raw milk and cheeses. E. coli, which was added to milk used for production of some cheeses, was detected in both DNA and RNA extracted from cheeses at different stages of ripening showing the highest percentage of the total sequence reads at 7 days of ripening and decreased again in the later ripening stages. Growth of E. coli in cheeses appeared to be affected by the cooking temperature and the rate of acidification but not by the ripening starter cultures applied or the indigenous microbiota of raw milk. Growth of L. innocua and S. aureus added to milks was inhibited in all cheeses at different stages of ripening. The use of 16S rRNA gene pyrosequencing and qRT-PCR allows a deeper understanding of the behavior of indigenous microbiota, starter cultures and pathogenic bacteria in raw milk and cheeses.